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UNITED STATES

PaTeENT OFFICE.

ABNER G. TISDELL, OF BROOKLYN, ASSIGNOR OF ONE-HALF TO JOSEPH L.
LEVY, OF NEW YORK, N. Y.

PHOTOGRAPHIC-CAMERA SHUTTER.

SPECIFICATION forming part of Letters Patent No, 520,972, dated June 5, 1894,
Application filed October_ll, 1892, Serial No, 448,500, (No model.}

To all whom it may concern:

Be it known that I, ABNER G. TISDELL, &
citizen of the United States of America, re-
siding at IBrooklyn, county of Kings, State

5 of New York, have invented certain new and
useful Improvements in Photographie-Cam-
era Shutters, of which the following is a speci-
fication.

My invention relates to shutters for photo-

ro graphic cameras and to that class used for
instantaneous or very brief exposures, al-
though it could be adapted for use in time
exposures. Such shutters have been formed
and constructed in various ways; but they
15 may, generally speaking, be roughly classed
as follows: Those in which the shutter moves
across the front of the lens, exposing the plate
by its movement always in one direction for
the exposure, having to be set by the oper-
20 ator in the reverse direction when preparing
to take a picture. Such shutters are driven
by springs in the direction of the movement
necessary for the exposure, and the operator
compresses the spring when he sets the shut-
15 ter before exposure. Of course, in this class
of shutter, the setting of the shutter and the
freeing thereof are twoseparate and distinet
operations. Anotherclass of shutter consists
of a rotating device driven by a suitable coil
30 spring, which always moves for exposure in
the same direction, the operator winding the
spring from time to time and freeing the shut-
ter with a button or like device when the ex-
posure is to be made. In this class of shut-
35 ter, asin the previousone, placing the spring
under tension to drive the shutter requires
one operation, while the freeing of the shut-
ter to make an exposure is a separate and
distinet operation. Another class of shutter
4o exists, invented by myself, wherein the mo-
tion to free the shufter first compresses a
spring, and then when the proper compres-
sion is obtained the shutter passes across the
lens, exposing the pieture. In other words
15 the act of compressing the spring and free-
ing the shutter is a single and continuous op-
eration. Tomakeanother exposure, the but-

ton or operating lever is pushed in the oppo-
site direction, and the shutter passes in the
so reverse direction across the lens; and the sec-
ond exposure is thus made.

In this case the

shutter is driven by the compressed spring,
and the button has to be moved in opposite
directions at each exposure. This is disad-
vantageous, as the operator never knows in 53
which direction to press the button, unless
he remembers how he pressed it ‘at the last
exposure.

My present invention is clearly distinguish-
able from any of these previous devices; and 6o
it is distinguishable, first, from the fact that
the shutter isnot driven by spring action; sec-
ond, from the fact that the shutter isadapted
to make an exposure of the proper time at each
vibration thereof across the face of the lens, 63
while at the same time the button which is
pressed by the operator’s fingers is moved in
the same direction always, regardless of which
directiontheshutter may be required to move
for the purpose of exposure. Thus, all theop- j0
erator has to do isto pull upon the button, and
when he hears the shutter move remove his
finger, the button assuming its primary posi-
tion; and for the next exposure the operator
repeats the previously described operation, 75
always giving the button or lever the same
direction of motion. Thus, in my pressnt in-
vention I have a shutter adapted for expos-
ing the plate for a proper length of time de-
spite the direction of movement of the shut- 8o
ter; and I have an operating button or lever
which with every exposure is pressed in the
same direction; and my shutter is not driven
by any compressed spring, or the like, but by
the action of the mechanism now being de- 85
seribed.

I may here state, before describing the
drawings, that the speed of operation of my
shutter is variable, and may be adjusted by
regulating the pressure upon the shutter of go
two springs, which also act to take up the mo-
mentum of the shutter afterit passes thelens
opening and which bring it to a state of rest.

In'the drawings Figure 1 shows my shutter
in one of its two normal positions. Fig. 2 g5
shows the shutter after it has been moved
from the position shown in Fig. 1 to the po-
gition shown in Fig. 3, and before the oper-
ator has removed his finger from the operat-
ing button or lever. Fig. 3 showstheshutter roo
in its second normal position. Fig. 4 shows
the shutter returned to the original position
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shown in Fig. 1 but with the operator still
exerting pressure on the lever as in Iig. 2.
Fig.5 isan enlarged fragmentary view, partly
in section taken on the line ¢, ¢, Fig. 8. Tig.
6 is a front elevation of a modified form of
device for regulating the speed of movement
of the shutter. TFig.7,is a vertical section of
the same taken approximately on thelineb, b,
Fig. 6; Fig. 8, a front elevation of the shut-
ter showing the preferred form of device for
regulating the speed of movement of the
shutter; Fig. 9, a side elevation of Iig. §,
partly in section, on the line z—a; Fig. 10,
an enlarged perspective of the shutter speed
regulating deviece; Fig. 11, a front elevation
of a shutter, showing the time exposing de-
vieo attached thereto; Fig. 12, a side eleva-
tion, partly in section, on the line y—v, of
Fig. 11.

Similar numerals and lettersof reference re-
fer to like parts throughout the several views.

In the various drawings the shutter board
is indicated by the part marked 1 and has
pivoted thereto at 2 the shutter 3 with its
opening 4 adapted to pass in front of an or-
dinary photographic lens and exposc the
same, the shutter board being apertured for
this purpose. The shutter is provided with
a counterweight 5 to balance it while in mo-
tion. A link 6 connects the shutter with the
propelling lever 7 which lever is pivoted at 8.
This lever is provided with a block portion
11, Fig. 5, which may, for convenience of
manufacture, be made separate from the ex-
tended portion of the lever, and afterward
seeured thereto,and I have so shown it. The
lever 7 is pivoied on the board 1 by the pin
8, and the block portion 11 is contiguous to
said board. This portion of the lever is also
provided with two notches 8 and 9. A small
spring 12 is rigidly fastened to the lever
7 and projects therefrom at approximately
right angles. A device which I term the
shifting connector 18 is pivoted at 14 to the
rocker 15, and the rocker is pivoted to the
shuiter board at 16. The rocker 15 has a
flange 17, against which the lug 18 on the
finger lever 19 bears at all times, the corner
20 of the rocker acting as a stop to prevent
the lug 18 moving out of contact with the
rocker. The finger lever is pivoted to the
shutter board at 21. '

The end 22 of the shifting connector 13,
where it co-operates with the lever 7, is ar-
ranged as follows: Two dogs 23, 24 are formed
thereon, and these dogs are continued for a
short distance back on the end 22 of the con-
nector 13 and form abutments 25, 26, the dogs
being adapted to enter the notches 9, 10 in
thelever 7, the dogs being farther apart than
are the noteches. A pin 27, having a slotted
head, is rigidly fastened to the connector 13,
and in the slot of this pin the end of the
spring 12 projecting from the lever 7 is re-
ceived, and is free fo slide therein. Two
pins or stops 28, 29 are fixed in the: shutter
board, and these pins admit of a certain

‘length.

amount of movement of the connector 13 be-
tween them, and limit and direct said move-

ment, and determine the relative positions 7o

of theregistering contact portions of the con-
nector 13 and lever 7, that is to say, the pro-
jections 25, 26, from the bar 13, and the
notches 9, 10 in the lever 7. Upon the rela-
ive position of these contact portionsdepends
the direction of movement of the shutter re-
sulting from the next pressure by the finger
on the finger lever, as will now be described.

Upon comparing Figs. 1 and 2, it will be
seen how the direction of the lever 7 depends
upon the position of the shutter, to which it
is connected by the link 6. When the shut-
ter is on the left hand side of its pivot, asin
TFig. 1, the lever 7 inclines to the left more
than in the other position in Fig. 2. Now
the spring 12 is rigidly secured to the lever7
s0 as to project at right angles therefrom.
Therefore the direction of the part of the
spring which projects from thelever also va-
rieswith the positionof theshutter,being more
downward in Fig. 1 than in Fig. 2. Now the
tendeney of the spring is to straighten itself.
Hence the outer or loose extremity of the
spring tends always to assume the same direc-
tion as the inner or fixed extremity, that is,
it carries the pin 27 and the connector 13
downward when the part of the spring adja-
cent to the lever 7 points downward, and con-
versely. I thus obtain means for producing
motion of the connector 13 transversely of its
I am thus enabled to shift the con-
nector, up or down as the case may be, past
the slots 9, 10. But the pins 28, 29, already
referred to, are so placed that when the con-
nector 13 is stopped in its downward motion
by contact of the pin 29 with the abutment
26 the projection 23 is exactly opposite the
slot 9, and when it is stopped in its upward
movement by contact of the pin 28 with the
abutment 25 the projection 24 is exactly op-
posite the slot 10. Thus, following the oper-
ation of this portionof myinvention through
the positions shown in Figs. 1, 2, 3 and 4, we
see that in Fig. 1, the shutter is to the left,
the lever 7 inclines to the left, and thespring
12, projecting slightly downward from the
lever, exerts a downward pressure upon the
connector 13 through the pin 27, pressing it
against the limiting stop 29, and it is seen
that the projection 23 is now opposite to the
slot 9. The operator having pulled the fin-
ger lever, the shutter is now thrown into the
position shown in Fig.2. Here the spring 12
nolongerhasadownward tendency but points
higher than it did before, owing to the change
of direction of the lever 7. The spring thus
tends to raise the connector 13, but cannot do
so because of the engagement of the projec-
tion 23 in the slot 9. As soon, however, as
the préssure is removed from the finger le-
ver, the connector is automatically retracted,
as will be presently described, and the con-
nector is free to obey the upward pressure of
the spring 12 until stopped by the upper pin
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98, when the lower projection 24 is opposite
to the slot 10 as shown in Fig. 3, so as to en-
gage the slot when pressure is again exerted
on the finger lever,as shown in T'ig.4, When
pressure is withdrawn from the finger lever,
the parts will again assume the position shown
in Fig. 4, and the operation may be repeated
indefinitely.

The devices for absorbing the impactof the
shutter, detaining it against the pressure of
the operating devices, and stops for arresting
the movement of the shutter will now be de-
seribed. These devices inelude means for
regulating the speed of movementof the shut-
ter to give longer or shorter exposures.

Two pins 30, 81 are secured to the shutter
board at points thereon which arrest the move-
ment of the shutter so as to bring one of its
unapertured side portions 52, 33 (Figs. 1 and
2) in front of the lens opening. The pins or
stops may be round pegs as shown in Figs. 1
to 4, or with flat stop faces as shown in Fig.
6. Thewings of the shutterare suitably con-
figured as at 34, 35 so as to give a good im-
pact surface.

There are three devices shown herein for
regulating the speed of exposure of the shut-
ter, but that shown in Figs. 8,9,and 10 prefer,
except that the stops 30, 31, and the springs
36, 87 (forming part of one of the two other
of the three devices for this putpose) can be
retained in addition to the device shown in
Figs. 8, 9, and 10, to arrest and absorb the
impact and momentum of the shutter, and
not as device for regulating its speed.

The device shown in Figs. 8,9, and 10 com-
prises the spring detent a having the bend b
and extension ¢, the extension ¢ being secured
totheshutterboard by serewsorotherwise, the
bend b causing the detent to stand away from
the shutter board. The upper portion of the
detent is provided with a wedge shaped lug
d, which is located adjacent to the line of
travel of two studs e, f, set at opposite cor-
ners of the shutter 8. These studs are pref-
erably rounded so as to permit them to pass
smoothly under the lug d. When the parts
are in the position shownin Fig. 8, the stud ¢
rests against the side of the lug d, and the
movement of the shutter to the left is re-
strained by the contact, until the pressure on
the shutter lifts the lug d against the stress
of the detent g, causing the same to be forced
back, the stud e passing under the lug d and
permitting the shutter to continue in the di-
rection given to it by its propeiling parts. It
is thus clear that the greater the stress of the
detent ¢, the faster the shutter will move, as
the force necessary to overcome the stress of
the detent is in proportion; and the converse
for a slower movement of the shutter is true.
To alter the stress of the detent, I employ the
thumb serew g, its screw threaded extension
hentering a screw threaded block 7 set in the
shutter board. The shoulder of the head of
the serew g abuts against the detent a, which

-is kept in contact therewith by reason of its

resiliency, and as the head of the serew g is
moved to or from the shutter board, so will
the stress of the detent be smaller or greater,
imparting a swifter or slower movement to
the operated shutter.

A modified form of device, as follows may
be used: Two springs 36, 37, having upturned
ends 58, I'igs. 1 to 4, are held down on the
shutter board by means of the washers 39,40,
and set screws 41, 42. In its movement the
wings of the shutter pass under the springs
and strike the stops which limit ‘and arrest
its movement, while the springs prevent its
rebounding by detaining it, and the amount
of pressure exerted on the shutter by the
springs determines by their resistance the
speed of movement of the shutter. This de-
gree of pressure can be changed and the
shutter given a faster or slower movement
bychanging the length of the springs, which
can be accomplished by moving them back
and forth under the washers and securing
them thereunder by the set screw in the
desired position. In Figs. 1 to 4 an inde-
pendent adjustment of each of the springs
can be had, so that the shutter can be given
a differentspeed foreither direction of the de-
vice for regulating the speed of movement of
the shutter, ITowever under ordinary cirecum-
stancesand especially when myshutteris used
on cameras of a cheaper class, and when this
form is employed, I prefer to use means for
adjusting the tension of both of the detain-
ingsprings at the same time, and by one de-
vice. A device embodying this feature is
shown in Figs. 6 and 7,in which 43 is a spring
carrying bar to which the springs 86, 37 are
secured. This bar is provided at its lower
edge with a flange 44, which rests on a small
extension 45 of the shutter board 1. Thebar
43 is provided with an aperture 46 through
which extends the shank 47 of the thumb
screw 48 which has a serew threaded exten-
sion 49 adapted to work in a screw threaded
bed 50 set in the shutter board 1 in any de-
sired manner. Theshank 47 carries a washer
51 which is located between the bar 43 and
thumb screw 48 and bears against both.
This washer may be dispensed with and its
equivalent formed on the enlarged head of
the thumb screw 48. By turning the thumb
screw in either direction the bar 43 with the
springs 36, 37 will be moved to or from the
shutter board and any degree of tension given
to the springs, the upper ends 38 of which
normally bear against the shutter board, the
flange 44 acting as a stop to limic the out-
ward movement of the bar 43 to prevent the
springs being removed so far away that they
will exert no pressure on the shutter and not
act as detainers therefor. .

It is desirable, but notabsolutely essential,
that means be provided to prevent the shut-

ter being jarred from the position it oceupies-

while covering the lens opening tc one where
the opening in the shutter aligns with a por-
tion of such lens opening, when it will acci-
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dentally expose the plate, or enable such to
take place. The means 1 have devised for
accomplishing thisarein a measure combined
with the means for returning the connector
18, rocker 15 and lever 19 to a position of
rest, but they may be made separate and dis-
tinect elements, Theshulterisprovided with
two notehes 52, 53 in its periphery. A bell
crank lever 54 is pivoted to the shutter board
at 55, one arm 56 of which is provided with
a dog 57 which is adapted to be moved into
either of the notches by a small spring 58
which is secured to the shutter board 1 at 59,
rests upon a pin 60, and bears under the arm
56 of the lever 54, normally holding the dog
51 within the notches. The lower arm 61
bears at all times against a pin 62 on the
connector 13, and the spring 58 besides mov-
ing the dog 57 into the notches, moves, by
means of the bell erank lever 54, the con-
nector 13, rocker 15, and lever 19 into the po-
sition of rest shown in Figs. 1 and.3. When
the connector 13is projected forward tomove
the dog 23, or 24 into the notch 9, or 10 the
pin 62 moves the dog 57 out of the notch 52,
or 53, enabling the shutter to vibrate and
this withdrawal is accomplished before the
shutter is moved, and re-entry thereof isoniy
had after the shutter has come to rest.. It is
very plain that the spring for moving the
connector 13, &e., could be a distinet device
and not associated with the means for mov-
ing the dog 57.

Dauring the operation of throwing the shut-
ter, the lever 7 and link 6 at the point where
they are united have atendency to move out-
ward away from the shutter. To prevent
this I secure a guard 63 to the shutter board
by the screw 64. The pin which unites the
link 6 and lever 7 can bear against the guard
and prevent this. Although thisis not abso-
lately essential, I have found it useful.

The operation of the parts is as follows:
The shutter being in the position shown in
Fig. 1, the operator places his hand upon the
finger lever 19 which he presses in the direc-
tion of the arrow. This foreces the dog 23
into the noteh 9 of the lever 7, and by con-
tinuing the pressure the operator moves the
connector 13 forward, vibrating the lever
7, and by means of the link 6 succeeds at
last in freeing from the pressureof the spring
36 the shutter which shoots across the lens,
and before the operator removes his finger
from the lever 19 the parts are in the position
shown in Fig. 2, and the other edge of the
shutter is eaught under the opposite impact
absorbing and detaining spring, which also
assists in receiving and absorbing the im-
pact of the shutter and brings it to rest.
The operator now removes his finger from
the lever 19, and when he does so the spring
58 operating through the bell crank lever 54
moves the dog 57 into the notch 53, and the
connector 13, &e., and the parts come to rest
in the positions shown in Fig. 3. Itwillnow
be seen that the connector is pressing against

the upper pin 28, and that if the operator
presses the button he will bring the dog 24
into co-operative relationship with the lower
noteh 10 of the lever 7, and the said lever,
when the pressure is continued will then act
as a lever of a different order, and the shut-
ter will be forced in the reverse direction, al-
though the direction of the movement of the
operator’s finger and the fingerlever 19 is the
same. This change in positioh, at each shut-
ter movement, of the lever is effected by the
spring 12 and the slotted pin 27. Thespring
12 stands approximately at right angles from
the lever 7, and as this lever, when the shut-
ter is at rest, stands at either one of two an-
gles, it is clear that the spring will, so far as
the mechanism will permit, persist in its right
angular relationship to the lever 7, and will
assume one of its two angular positions,
Thus when theshutterisinthe position shown
in Fig. 1, the spring 12 is holding the con-
nector 13 down against the lower pin 29; then
after the mevement of the shutter, and when
the position shown in Fig. 2 is reached, the
angular position of the spring 12 will be
changed; and when the operator’s finger is
removed from the lever 19 the spring will
force the connector upward and against the
upper pin 28, bringing the lower dog 29 of the
connector 13 into the proper position for en-
tering the lower notch 10 of thelever 7. Thus,
at each operation of the shutter, the lever 7
changes from a lever of the first order, as in
Fig. 4, to a lever of the third order, asin Fig.
2. Thus, as the drawings show the parts in
Fig. 1, the lever 7, when the operator presses
the lever 19, will operate as a lever of the
third order; that is, with the power applied
between the fulerum and the weight; while in
the next operation, to wit, that shown when
the operator presses the lever 19, when the
parts are in position of Fig. 3, the lever
changes and becomes a lever of the first or-
der,the power being applied at one end of the
lever, while the weight at the opposite end
and the fulerum is between.

I believe myself to be broadly the first in-
ventor of a camera shutter adapted for ex-
posing the lens for the proper period during
either motion of the shutter, said shutter be-
ing pulled or pushed, as the case may be,
across the lens by means of alever and a suit-
able conneection, which lever changes at each
operation from a lever of one order fo a lever
of another order. I also consider myself to
be broadly the first inventor of aphotographic
shutter adapted to be moved to expose the
plate in either direction, and having a pri-
mary operating device, such as the lever 19,
which always moves in one direction, when
operating the shutter this combination being
broadly new with me.

It will be seen, and it is an essential fea-
ture of my invention, that the lever 7 should
have the power applied to it to move theshut-
ter near the fulerum; while the shutter is
moved by that end of the lever which sweeps
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through a large are. By this construction
the finger motion of the operator issmall, and
the movement of the shutter can be as great
as desired. Also by this arrangement the de-
tent @ or springs 36, 37, although they press
upon the shutter with comparatively a small
pressure, resist the pressure of the operator’s
finger to move the shutter to a much larger
extent than they would were this arrange-
ment of leverage not adopted, and whereby
the pressure of the operator’s finger is accu-
mulated on the face of the lever 19 until suf-
ficient power is applied to start the shutter,
when the shutter is moved rapidly by the ac-
cumulated pressure that the operator’s finger
has acquired; and in this way the shutter can
be quickly operated and made to spring
through a considerable are, although the op-
erator’s finger moves through a very small
are; and the operator’s finger is allowed to ac-
cumulate the pressure by reason of the fact
that he is operating against the long lever
and by a movement of the finger lever in the
small are. :

The arc of movement of the finger lever, as
I have above referred to it, commences only
after one of the dogs of the connector 13 has
come into co-operative relationship with one
of the notches of the lever 7, the prior move-
ment of the finger lever being necessary to
take up the slack which must exist between
the end of the conmector 13 and the end of
the lever 7.

A device such as shown in Figs. 11 and 12
for permitting the shutter to be held for time
exposures could be used. I, however, prefer
that shown in Figs. 11 and 12 which is very
simple and inexpensive. It consists in a
spring bar j secured at its lower end to the
shutter board 1 as at %, which is provided at
its upper end with an outwardly extending
pin e. Theboard 1 is provided with an open-
ing m, and into this opening the pin e pro-
jects, which opening is so located, that when
the edge of the shutter 3 is adjacent thereto
the exposing orifice 4 therein will be over the
lens opening nin the shutter board or equiva-
lent. If, prior to the movement of the shut-
ter, the pin e is projected through the open-
ing m (as shown in dotted lines, Fig. 12) it will
bar the further movement of the shutter, and
hold its exposing orifice 4 over the lens open-
ing n, and when pressure on the spring bar j
is removed, the pin ¢ will be withdrawn,which
will permit the shutter to traverse its com-
plete path, shutting off thelight and complet-
ing the exposure, the shutter then being un-
der tension, as beforeset forth. Thepreferred
method of use, however, would be to cause the
shutter to strike the pin e by a movement of
the shutter in one direction, removing the
tension of the shutter by removal of the fin-
ger pressure on the finger lever 19, the shut-
ter then being in the exposing position, and
after the desired time has elapsed, moving the
shutter in the reverse direetion, in the man-

ner heretofore set forth. The movements of
the shutter in this way will be positive.

Many changes in form can be made, and
other adaptations used, without departing
from the spirit of my invention.

I claim—

1. The combination of a photographic shut-
ter adapted to be reciprocated pasta lensopen-
ing, a reciprocating finger piece imparting
motion to the shutter, and devices for trans-
mitting said motion from said finger piece to
said shutter, the finger piece moving always
in the samo direction when imparting said
motion to said shutter in either direction of
the latter, substantially as described.

70

75
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2. The combination of a photographicshut-

ter adapted to be moved past a lens opening,
a lever connected to said shutter to rock the
same, and a reciprocating propelling bar or
connector 13, said connector being provided
with projections 23, 24, arranged respectively
above and below the lever pivot, said projec-
tions contacting with said lever alternately
above and below its pivot as the connector is
propelled toward the lever, substantially as
described.

3. The combination of ashutter, alever con-
nected to said shutter to rock the same, a
reciprocating propelling bar or connector
adapted to be propelled into contact with
said lever, means for withdrawing said bar
from contact with said lever, and a guide
spring, as 12, for guiding said bar laterally
relatively to said lever, said guide spring en-
gaging said bar and said lever, and having
sliding connection with one of them, substan-
tially as deseribed.

4. The eombination of a camera shutter, a
lever connected thereto to rock the same, a
reciprocating propelling bar or connector for
actuating said lever, contacting with gaid le-
ver first on one side of its pivot and then on
the other, and a spring engaging said lever
and bar for laterally vibrating the bar, sub-
stantially as described.

5. The combination of a shutter, ashifting
connector or bar, a propelling lever and a
link from the lever to the shutter, and con-
necting devices between the bar and propel-
ling lever, the point of connection of said de-
vices to the propelling lever being nearer to
the fuleram thanthe juncture of said propel-
ling lever with said link, substantially as de-
scribed.

6. The combination of a camera shutter, a
lever having oneend connected with the shut-
ter to move the same, and a longitudinally
moving bar contacting with said lever firston
one side of its pivot and then on the other to
actuate the lever, and means for transversely
moving said bar into its alternate contacting
positions, substantially as described. '

7. The combination of a camera shutter, &
lever actuating the same,abar moving to and
from the lever, and actuating it, and means
for transmitting to said bar a transverse vi-
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bratory movement from the vibration of the
lever, substantially as described.

8. The combination of a camera shutter, a
lever operating the same, and a bar moving
to and from thelever to actuate the same, said
lever and bar being provided one with a pair

‘of projections and the other with a pair of

recesses opposite to the projections, forming
two pairs of projections and recesses regis-
tering with each other, and arranged so that
the members of each pair alternately engage
each other, substantially as described.

9. The combination of a camera shutter, a
lever operatively connected to the same, a bar
loosely eontacting with said lever for actuat-
ing the same having a longitudinal and also
a transverse vibratory movement, and stops
for limiting the latter movement, substan-
tially as deseribed.

10. The combination of a camera shutter,
a lever operatively connected therewith, a
spring extending at right angles therefrom, a
bar having a sliding engagement with said
spring and actuating the lever, said spring
transmitting the vibratery movement of the
lever to the bar, substantially as deseribed.

11. The combination of a camera shutter,
aleveroperatively connected therewith, a lon-
gitudinally moving bar for operating the
shutter,saidlever and bar being provided with
two pairs of registering contactportions, one
pair on either side of the lever pivot, either
of said pairs being thrown out of engagement
at the engagement of the other pair, substan-
tially as described.

12, The combination of a camera shutter,
aleveroperatively connected therewith, a bar,
means for moving the same toward said le-
ver, said bar being adapted fo contact with
said lever alternately above and below its
pivot, and automatic means for alternating
the position of countact, substantially as de-
seribed.

'13. The combination of the camera shutter,
bar 13 for operating the shutter, and opera-
tive connection therefrom to the shutter,
rocker 15 to which said bar ispivoted, and tin-
ger lever 19 operating said-connector through
the medium of the rocker, substantially as
deseribed.

14. The combination of the camera shutter,
bar 13 for operating the shutter, and opera-
tive connection therefrom to the shutter,
rocker 15 to which said-bar is pivoted, and fin-
gerlever 19 operating said connector through
the medium of the rocker, the rocker 15 hav-
ing a stop 20 for said lever, substantially as
deseribed.

15. The combination of a camera shutter
provided with notches, a dog having a vibra-
tory motion and arranged to engage either of

. said notches,a train of operative mechanism

for operating the shutter, a bar forming an
element of said train, and a spring which si-
multaneously actuates said dog, and with-
draws the bar from its operative connection,
substantially as described.

16. The combination of a camera shutter
provided with peripheral notches, a dog ar-
ranged toengagesaid notches,abarand means
fortransmitting the motion of said bar to said
shutter, and means whereby the motion of
saild bar withdraws the dog before said trans-
mission, substantially as described.

17. The combination of a ecamera shutter
provided with peripheral notches, a bar and
means for transmitting the motion of said bar
tosaid shutter, and a bell crank lever whereof
one arm carries a dog adapted to engage
either of said notches, and the other arm
contacts with said bar, substantially as de-
scribed.

18. The combination of a camera shutter,
a bell crank lever, a detaining dog adapted to
retain said shutter, earried by one arm of
said lever, a reciprocating bar forming an ele-
ment in the train of operating mechanism for
said shutter, engaging the other arm of the
lever, and thereby in its forward or propel-
ling movement withdrawing said dog from
the shutter, substantially as described.

19. The combination of a camera shutter,
propelling mechanism therefor, and a spring
rotaining device, pressing against the shutter,
the direction of pressure being normal to the
direction of movement of the shutter, and
means forregulating said pressure, substan-
tially as described.

20. The combination of a camera shutter,
propelling mechanism therefor, and two re-
taining devices, whereof one is operated di-
rect from the propelling device, and the other
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through the medium of the shutter, substan-

tially as described.

21. The combination of a camera shutter,
an operative train of propelling mechanism
therefor, said train being discontinuous when
not in operation, and two retaining devices
whereof one is disengaged from the shutter
before the completion of continuity of the
train and the other after said completion,
substantially as described.

22. The combination of a camera shutter,
a propelling device therefor, and a spring
retaining catch overlapping said shutter,
which is provided with projections adapted
to passunderand engage said eatch, substan-
tially as described.

Signed in the city, county, and State of New
York this S8th day of October, 1892.

ABNER G. TISDELL.

-Witnesses: ‘

JoserPH L. Lrvy,
B. 8. WisgE,
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